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GAPP™ PC DEVELOPMENT SYSTEM 
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« GENERAL DESCRIPTION 


The GAPP PC Development System is composed of two parts. The first is a hardware board which is compatible with the 
iBM-PC t/O bus and contains a 12 by 12 array of processor elements implemented with two GAPP devices, The second part 
is a software package which allows the user to program the GAPP array in a high-level janguage and interactively debug a 
program. 


HARDWARE FEATURES 


12 by 12 array of GAPP Processor Elements (PE). 

12 byte reformatting/corner-turn array for data input/output. 

Interface to 1BM standard bus with TTL circuitry. 

Three 8-bit registers for GAPP control and address interface. 

Two [/O ports for data down-load/up-load to or from GAPP array. 

Register and port addresses are switch selected. 

PE array clock is software controlled through separate 1/O port. 

Printed circuit board plugs into bus connector of IBM compatible personal computers. 


Cylindrical wrap: all East and West !/O lines are horizontally connected at the left and right edges of the array; all 
North and South 1/O lines are vertically connected at the top and bottom edges of the array. 


SOFTWARE PACKAGE FEATURES 


Menu driven with screen oriented displays 
GAL™ {GAPP Algorithm Language) compiler. 
Simple text editor for program corrections. 


Debug routines allow user to: 
single step through GAPP instructions, 
execute an entire block of GAL program statements, 
execute entire program, 
stop at any time for program corrections/re-compilation, 


GAPP PE editor allows user to: 
up-load/change/down-load contents of each PE RAM, 
up-load/change/down-load contents of PE registers, 
store or load any of the above data to/from a data file. 
data files can be edited with the text editor. 


Runs under the VENIX/86™ (NCR45GDS1-VX) operating system on any NCR Model 4 (with hard disk) or IBM PC-XT™ 
compatible. Also available in an MS-DOS"™ version (NCR45GDS1-MS) for IBM compatible personal computers. 


NCR reserves the right to make any changes or discontinue altogether without notice with respect to any hardware or software product or the 
technical content herein. 


Copyright © 1985 by NCR Corporation, Dayton, Ohlo, USA 
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=» FEATURES OF GAL 


The GAPP Algorithm Language is a subset of the C programming language with several features added to tailor the language . 
to the GAPP. Features of the C programming language which have been implemented are: 


® All arithmetic, logical, and assignment operators. 

® int variables, can contain the values from +32768 to 32767. 

® Variables defined inside of a block (within { }’s } are automatic (storage space can be re-used outside of the block). 
® The if, if... else, for, and while program statements are implemented. 


® Support for subroutines and int functions is provided, Arguments to the subroutine are the values of the variables which 
are used in the subroutine call. The values of these variables are not changed by the subroutine. 


Additional features have been added which are unique to GAL: 


© A new type of variable is used to refer to GAPP RAM addresses. An image variable is used to refer to a set of adjacent 
RAM locations starting at address X, with n number of bits. Image variables are declared by one of the following program 
Statements: 


image SCRATCH :3:7; 
image SCRATCH : 5; 


The first form defines an image named “SCRATCH” which starts at RAM address 3 and ends at RAM address 7. The sec- 
ond form also defines an image name “SCRATCH,” but only specifies the number of bits (5). The starting address of 
the image is left up to the GAL compiler. 


© Image names can be used to specify the address portion of a GAPP instruction. The programmer must specify the name 
of the image and an arithmetic expression which gives the offset within the image, The compiler adds the starting address 
of the image to the arithmetic expression to determine the GAPP RAM address. An example is 


SCRATCH :i+3 


Either the image name, or the arithmetic expression may be omitted, but not both, 1f the expression is omitted, the com- 
piler uses O for the offset; if the image name is omitted, the compiler uses the expression for the address. 


@ The function size( ) is built into the compiler; the function accepts the name of an image as an argument and returns the 
number of bits in the image. 


® A legal GAL program statement is a GAPP instruction made up of GAPP RAM address and a list of GAPP assembler 
mnemonics. Examples of GAPP instructions are: 


X:iew :=cram:=cy; 
ram (X:1):=c; 
ew: >ram(:2); 


® In addition to using int variables as arguments to subroutine calls, the names of images may also be used, Both the start- 
ing address and the size of the image are put on the argument stack for the subroutine to use, 


® The status of the Global Output pin can be used as a criteria for conditional execution of GAL program statements. This 
is accomplished by the program statements: 


if (goset) 

if(goclr) 

if(goset). . . else 
if({goclr). . . else 
while(goset) 
while(goclr) 

for {. . .; goset;. . .} 
for (...; goclr;.. .) 


The term goelr is non-zero (true) if the Global Output is low {one or more NS register contains a 1). The term goset is 
non-zero (true) if the Global Output is high (all NS registers contain 0). 


™ GAPP and GAL are trademarks of NCR Corporation. 
™ VENIX/86 is a trademark of VenturCom, Inc. é 
™ MS-DOS is a trademark of Microsoft Corp. 
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= USING THE GAPP PC DEVELOPMENT SYSTEM 


a} Displaying the main menu... 


Copyright 1985 by NCR Corp. Dayton, Ohio, USA. All rights reserved. 


NCR GAPP PC Development System version 1.0 
GAL release 2,0. Hardware module version 1.1. 
Compile GAL program 

Debug progras 

Execute prograsp 

GAPP RAM editor 

Edit program (vi) 

Initialize (clear) GAPP array 


Quit 


fe} 4) Ef) I) [ei (2) 


b) Reading from GAPP RAM... 
Copyright 1985 by NCR Corp. Dayton, Ohio, USA. All rights reserved, 


NCR GAPP PC Development System version 1.0 
GAL release 2.0. Hardware module version 1.1, 
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GAPP RAM addresses |& to 23 unsigned decimal display 
[B] Download Change [s] store to file [M] Dieploay aode Ei 


c) Debugging a GAPP program... 


Copyright 1985 by NCR Corp, Dayton, Ohio, USA. All rights reserved. 


NCR GAPP PC Development System version 1.0 
GAL release 2.0. Hardware module version 1.1. 


rem |= am ocr: cy 


16 , 
{G]) cape tnetr (8) Block [PF] Progran RAM edit [¥] edit (vi) [kK] Abort 
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d) Flagging a program error... 


"edge.gal” line 19: syntax error. 
“edge.gal” line 23: syntax error, 


Hit RETURN to continue 





e} Entering editor to correct program... 
Bain(} 


{ 


ers 03 

for (i = O; a < Br itt} [ 
tions ct ram; f/% Get bit from operand XK &/ 
: ew :- ras; /* Get bit from operand ¥ #/ 


ream i= em cre /* Add bits and store in result a/ 


“edge.gul” 24 lines, 378 characters 





Telex: 045-4505 NCRMICRO FICN Phone: 303/226-9500 303/223-5100 
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INSERT 
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% gapsim 
Copyright 1985 NCR Corp. Dayton, Ohio, USA, 


All rights reserve 


GAPP Simulator version 1.0 System :UNTX 
Array size: 8 by 8 


_ load demo.pic 0 
. rgrid 0 
1 
0 
14 
20 
27 
14 
2 
3 


CrPoncorw 
eooorceorv 
ObrWENONF 





To enter the GAPP Simulator/Assembler, the user types 
the command ‘‘gapsim’’. Upon entering the Simulator a 
message is typed to inform the user of the current array 
size {in this case the default size 8 by 8 is returned). A 
period "’.”’ is the command tine prompt within the Simu- 
lator. In the above figure the user loads data from a file 
named “‘demo.pic’’ and stores it in GAPP RAM frame 0 
(RAM locations 0-7). The user then displays the contents 
of RAM frame 0 using the “rgrid”’ command. 
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Executing a program “thresh.do” on input data stored in 
GAPP RAM frame 5. When the program has completed 
execution, the user inspects the contents of data registers 
within each processor element in the GAPP array using 
the ‘‘pgrid” command. Here we see that certain proces- 
sor elements have their "C" registers set to “41” while 
other processor elements’ “C' registers contain “0”. 
All other registers (“CM, “NS”, and “’EW"’) contain logic 
value 0 in all processor elements. 


a 


f 







0 ¢:=0 
0 ew:=ram 

O ew:=w ns; =ram 
8 ram:=sm ¢c:= cy 
1 ew: =ram 

41 ewi=wions;=ram 
9 ram: =sm c= Ccy 
2 
2 
a 
3 
3 
b 
4 

























ew: = ram 
ew: = w ns: = ram 
ram: =sm c: = cy 
ew: = ram 
ew: =w ns: =ram 
ram: = sm c:= cy 
ew: = ram 
4 ew:=w ns: =ram 
c ram:=sm c:=cy 
d ram:=c c:=0 
B ew:=ram 
B ew:=e ns: =ram 
QO ram: =sm c:=cy 
Q ew: =ram 
Q ew:=e ns: = ram 
1 ram:=sm c:=cy 
a ew:=ram 


An exampte of an assembly program (“horiz_edge.do”’} 
run on the GAPP simulator-written entirely in GAPP 
mnemonics. 
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. do horiz_ edge 
. tgrid 3 

fd 1 
7 ~=«£3 
fd 0 


fc a 
ed 
6 
12 
fd 


Displaying the results of “‘horiz_edge.do”’, The output 
data is stored in GAPP RAM frame 3 (RAM locations 


24-31). 


7 
dc 
f2 

7 
d4 
tb 
33 

2 


. xsize 10 
. ysize 10 
. xsize 





Array size: 10 by 10, 


. rgrid 6 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
wb 


0 
ff 
0 
0 
ff 
0 
ff 
0 


0 
0 


eoocoooooe 


0 
0 
ff 
ff 
ff 
ff 
ff 
0 
0 





. load demo, pic 0 
. rgrid 0 


Oocoorcoceow 


0 
2 
1 
1 
0 
0 
d 


. do horiz_edge 





1 
2 
0 
2 
1 
1 
2 
0 


Executing “‘horiz_edge.do” using the “do” command, | 
Input data from file ‘‘demo.pic” is stored in GAPP RAM 


frame 0. 


eRRoRcocs 
SoOo00000 
Ocoooosa 


coooRRoRooco 
e2eoococoeccooo 
SOE000S900 
COOSTSTTDOSCOO 
COOOSTSDESCOS 


Changing the GAPP processor array size from 8 by 8 to 
10 by 10 using the “’xsize’’ and “‘ysize’’ commands, The 
user exits the GAPP Simulator/Assembler using the 


“bye’’ command, 


Ci NCR Microelectronics Division 2001 Danfield Cr, 
Telex: 045 4608 NCHMICHO FTCN 


Fort Collins, Colorado 80525-2998 


Phone: 303/220-9600 303/223-8100 





mre mee eae am ome ee 


AP ee ee Weer eee 


ae a kc 


7/15/86 


? NCR45GDS1 : GAPP PC Development System 
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This report will outline the Quality Assurance diagnostics performed 
on the GAPP PC board of the NCR45GDS1. The diagnostics will run on 
an IBM PC, or PC-compatible, equipped with the GAPP PC board and at 
least 128K of RAM. If the user's PC is equipped with a hard disk, 
it is recommended that the files PCDS.EXE, TESTIN.DAT, and 
TESTOUT.DAT be installed in the top level directory and the command 
PCDS be included in the user's AUTOEXEC.BAT file. This will cause 
the diagnostics to be run on the GAPP PC board when the user's PC is 
booted. The distribution diagnostics diskette includes the files 
COMMAND.COM, IBMBIO.COM, IBMDOS.COM, and AUTOEXEC.BAT so it is 
possible to boot and run the diagnostics directly from the diskette. 
If the diagnostics are to be run from the diskette, it is 
recommended that a backup, with the write protect strip left off, be 
used for this purpose since the PC writes to the TESTOUT.DAT file. 


Factory Assistance 


The hardware warranty for the NCR45GDS1 extends ninety (90) days 
from the date of purchase. Any hardware related problems that occur 
within this time period will be remedied free of charge. Hardware 
related problems that occur beyond this period will be corrected at 
a reasonable cost. In the event of problems within or beyond the 
warranty period, please contact NCR DSP Marketing at (303)226-5000. 
If it becomes necessary to return the board for repair, the mailing 
address is: 


NCR Microelectronics 
DSP Marketing 

2001 Danfield Court 
Fort Collins, CO 80525 


If it is ever necessary to remove the GAPP chips from the PC board, 
it is strongly recommended that this only be done with the proper 
chip extraction tool, such as the 821590-1 from AMP Incorporated. 
This is encouraged because the leads of the GAPP's PLCC package are 
subject to damage with the use of improper removal techniques. 


There is a software maintenance period of one (1) year from date of 
purchase of the NCR45GDS1, during which time the user is entitled to 
software updates and assistance free of charge. Beyond this period, 
software maintenance and assistance is available on an annual basis 
for a nominal fee of $180.00 (U.S. dollars). Approximately ten 
months after the purchase date, a letter of explanation and a 
software maintenance agreement will be sent to user's of record. If 
there are any questions concerning this, please call DSP Marketing 
at (303 )226-5000. 


7/15/86 


TEST 4 


Test 4 will write and read the following pattern to and from all 
portions of the GAPP array's memory. A failure can indicate a bad 
socket connection or an error pattern may reveal RAM address lines 
that are shorted or open. 


0 1 2 3 4 5 6 7 8 9 10 11 
23 22 21 20 19 18 17 16 15 14 13 12 
24 25 26 27 28 29 30 31 32 33 34 35 
47 46 45 44 43 42 41 40 39 38 37 36 
48 49 50 51 52 53 54 95 56 57 58 59 
60 61 62 63 64 65 66 67 68 69 70 71 
72 73 74 75 76 77 78 79 80 81 82 83 
84 85 86 87 88 89 90 91 92 93 94 95 
96 97 98 99 100 101 102 103 104 #105 106 107 

108 109 110 111 112 #113 #114 #115 #116 3117 #118 «11:19 
120 121 122 #123 124 #%«125 #4126 #%4127 #=«128~«#«2129~«°130 131 
132 133 134 135 136 137 4138 139 140 141 142 143 


TEST 5 


The following pattern is used to check the interconnections of N, S, 
E, and W for the GAPP array. The bit positions of the the binary 
representations of the decimal inputs (i.e. ‘1111’ for 15 and 
‘OOOO' for 0) indicates the states of the various internal busses. 
The LSB is the NS register path, the next bit is EW, the next bit is 
the CM register path, and the MSB is the internal register C. The 
test fails if the following data is not returned correctly after it 
is written to the GAPP array. 


15 0 0 00 0 0 0 0 0 0 0 
015 0 0 0 00 0 0 0 0 0 
0 015 0000000 0 0 
0 0 015 0 00 0 0 0 0 0 
0 0 0 015 00 0 0 0 0 0 
0 0 0 0 015 0 0 0 0 0 90 
0 0 0 0 0 015 0 00 0 90 
0 0 0 0 0 0 015 0 0 0 0 
0 0 0 0 00 0 015 0 0 0 
0 090 0 0 0 0 0 015 0 0 
0 00 0 0 0 0 0 0 015 90 
0 0 0 00 0 0 0 0 0 015 


